BACKGROUND: Expansion of health insurance coverage, and hence clinical preventive services (CPS), provides an opportunity for improvements in the health of adults. The degree to which expansion of health insurance coverage affects the use of CPS is unknown. OBJECTIVE: To assess whether Massachusetts health reform was associated with changes in healthcare access and use of CPS. DESIGN: We used a difference-in-differences framework to examine change in healthcare access and use of CPS among working-aged adults pre-reform (2002)(2003)(2004)(2005) and post-reform (2007)(2008)(2009)(2010) The proportions of adults who had health insurance coverage, a healthcare provider, no cost barrier to healthcare, an annual routine checkup, and a colorectal cancer screening increased significantly more in Massachusetts than those in the ONES. In Massachusetts, the prevalence of cervical cancer screening in pre-reform and post-reform periods was about the same; however, the ONES had a decrease of −1.6 percentage points (95 % confidence interval [CI] −2.5, −0.7; p <0.001). As a result, the prevalence of cervical cancer screening in Massachusetts was increased relative to the ONES (1.7, 95 % CI 0.2, 3.2; p= 0.02). Cholesterol screening, influenza immunization, and breast cancer screening did not improve more in Massachusetts than in the ONES. LIMITATIONS: Data are self-reported.
BACKGROUND
The 2010 Affordable Care Act (ACA; PL 111-148; PL 111-152) 1 provides an important opportunity to substantially improve the health of all adults in the United States (U.S.) [2] [3] [4] by providing access to clinical preventive services (CPS) through wider access to health insurance coverage. The ACA, in addition to extending insurance coverage to more people, provides for coverage without cost-sharing for CPS given an A or B recommendation by the U.S. Preventive Services Task Force (USPSTF) 1 and for immunizations recommended by the Advisory Committee on Immunization Practices (ACIP). 5 The potential impact of the ACA on use of adult CPS may be informed by the experience in Massachusetts, which passed comprehensive health reform legislation in April, 2006 that included coverage for preventive services but, unlike the ACA, with cost-sharing. 6, 7 Researchers have used a number of different surveys [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] to examine potential impacts of the Massachusetts (MA) health reform legislation on health insurance coverage, barriers to use of services, and service use both overall and among different segments of the Massachusetts population. Some of this research has compared coverage, barriers, and use in Massachusetts with experiences in other states. 16, [19] [20] [21] [22] This research has generally reported that in Massachusetts, health insurance coverage increased after passage of health Electronic supplementary material The online version of this article (doi:10.1007/s11606-014-2865-2) contains supplementary material, which is available to authorized users. reform, 9, 11, 16, 19, 20, 22 that barriers to service use were reduced, 9, 11, 16, 20, 22 and use of clinical services increased. 9, 12 In addition, these improvements have been found to be greater in Massachusetts than in comparison groups of other New England states (ONES). 19, 20, 22 However, none of the reports examined changes in use of the CPS recommended by the USPSTF and ACIP and identified in the ACA.
Considering that Massachusetts may provide an example of how implementation of the ACA may increase use of CPS, for this study data collected from the U.S. Centers for Disease Control and Prevention's (CDC) state-based telephone survey, the Behavioral Risk Factor Surveillance System (BRFSS), 23, 24 were used to examine changes in use of adult CPS recommended by the USPSTF and ACIP after passage of health reforms in Massachusetts. The proportions of adults using these CPS before health reform was passed (2002 through 2005) and after health reform (2007 through 2010) in Massachusetts were contrasted with those proportions in five neighboring ONES (Connecticut, Maine, New Hampshire, Rhode Island, and Vermont) that did not pass health reform legislation. This examination focused on adults aged 18 to 64 years.
We hypothesized that, compared to the ONES, Massachusetts would have a greater increase in the proportions of adults aged 18 to 64 years (working-aged) with increased healthcare access. We also hypothesized that, in a 4-year post-health reform period, a greater increase in the proportions of working-aged Massachusetts adults with increased use of CPS than in the ONES would be found.
METHODS

Design Overview
Established in 1984, the BRFSS is an ongoing, state-based, random-digit-dialed telephone survey conducted by state health departments in collaboration with the CDC. Data regarding health risk behaviors, healthcare access, and use of CPS, primarily related to chronic disease, injury, and infectious disease, are obtained monthly through telephone surveys of randomly selected community-dwelling adults aged ≥ 18 years in each state. 23, 24 Prevalence estimates derived from the BRFSS have been shown to be valid and reliable compared with other national surveys. 25, 26 All BRFSS questionnaires, data, and reports are available at www.cdc.gov/BRFSS. Institutional review board approval was not necessary because this study involved analysis of publicly available surveillance data.
In this study, changes in healthcare access and use of the adult CPS recommended by USPSTF and ACIP in . Respondents with incomplete data (i.e., missing data, don't know/not sure response, or refused to answer) and those who may have qualified for extra coverage because of age or pregnancy were excluded from the final sample. 27 Respondent characteristics used in this analysis included age, sex, race/ethnicity, education, employment status, marital status, household size, annual household income, and general health status. Because the USPSTF and ACIP recommendations are for specific age categories of men and/or women, those analyses were based on relevant subsamples. In addition, sample sizes for specific outcomes varied because questions for some outcomes were not asked each year. Table 1 lists definitions for four healthcare access outcomes and five CPS recommended by the USPSTF and ACIP, for which data are collected in BRFSS. BRFSS data on respondent health insurance coverage, healthcare access (having a healthcare provider, financial barriers to care, and having a medical checkup in the past year), and CPS (five different outcomes recommended by the USPSTF and ACIP and identified in the ACA, as shown in Table 1) were assessed. Responses for having a usual healthcare provider were dichotomized into "one or more" and "none," and responses for having had a medical checkup in the past year into "within the past year" or "not within the past year." The wording of the questions from year to year was assessed for consistency. Except for cervical cancer screening, colorectal cancer screening, and influenza immunization, the wording of survey questions was consistent across all years for all outcomes.
Outcomes
Statistical Analysis
Due to insufficient repeated observations over BRFSS survey years, the data did not satisfy a time-series panel structure required for an interrupted time-series design. Thus, we used a difference-in-differences (DiD) framework to estimate change in healthcare access and in use of CPS in Massachusetts with equivalent changes in the ONES (Online Appendix). [28] [29] [30] Logistic regression modeling was used to estimate the prevalence of healthcare access and use of CPS outcomes and their 95 % confidence intervals (CIs), both unadjusted and adjusted for age, gender, race/ethnicity, education, employment status, marital status, household size, annual household income, and general health status. Because the exclusion of respondents with missing information on characteristics used for the adjusted analysis may have affected study results, the unadjusted analysis was performed on both the study population for which needed data on healthcare access and use of CPS were available and on the study population for which complete information on the characteristics used in the adjusted analysis were also available. SAS 31 and SAS-callable SUDAAN 32 and respondent weights were used in all analyses to account for the complex survey design of the BRFSS.
RESULTS
Characteristics of Study Respondents
In both the pre-reform and post-reform periods, Massachusetts and the ONES had similar proportions in terms of gender, those residing in a household with an annual income <$25,000, and reporting fair or poor health (Table 2 ). In the pre-reform period, Massachusetts and the ONES had similar composition in terms of proportions with less than a high school education, those unable to work, and respondents having an annual household income <$25,000. In the post-reform period, the average age in both groups was 42 years, and Massachusetts and the ONES had similar composition in terms of marital status and working-aged adults who were unemployed. Health Insurance Coverage. After adjustment, the prevalence of health insurance coverage for working-aged MA adults was 90.0 % in the pre-reform period and 94.4 % in the post-reform period; a statistically significant increase Fig. 1 ; Table 3 ). However, the adjusted prevalence of health insurance coverage for working-aged ONE adults remained relatively stable between these two reform periods (88.3 and 87.8 %, respectively; −0.5, 95 % CI −1.0, 0.1). Thus, the adjusted change in health insurance coverage in Massachusetts increased more than that in the ONES (DiD=4.9, 95 % CI 4.1, 5.8; p <0.001; Fig. 1 ; Table 3 ).
Healthcare Access and CPS Outcomes
Other Healthcare Access Outcomes. In Massachusetts, the adjusted prevalence of having a usual healthcare provider and having a routine medical checkup in the past year increased statistically significantly from the pre-reform period to the post-reform period (1.9, 95 % CI 1.1, 2.7; p <0.001 and 3.4, 95 % CI 1.6, 5.2; p <0.001, respectively; Fig. 1 ; Table 3 ), whereas, after adjustment, the prevalence of unmet healthcare due to cost remained relatively stable between these two reform periods (−0.6 percentage point, 95 % CI −1.3, −0.0). In the ONES, after adjustment, the only healthcare access outcome that increased significantly between reform periods was unmet healthcare due to cost (1.2, 95 % CI 0.7, 1.8; p <0.001; Fig. 1 ; Table 3 ). The increase in having a usual healthcare provider and a routine medical checkup in Massachusetts significantly exceeded that for the ONES (1.7, 95 % CI 0.7, 2.7 and 3.2, 95 % CI 1.0, 5.4, respectively); as did the decrease in having unmet healthcare due to cost (−1.9, 95 % CI −2.8, −1.0; Fig. 1 ; Table 3 ).
Breast Cancer Screening. In both Massachusetts and the ONES, the adjusted prevalence of breast cancer screening for women aged 50 to 64 years remained relatively stable between the pre-reform and the post-reform periods ( Fig. 2 and Table 3 ). Thus, the adjusted change in this screening was similar between Massachusetts and the ONES (1.6, 95 % CI −1.0, 4.2) ( Table 3) .
Cervical Cancer Screening. In Massachusetts, the adjusted prevalence of cervical cancer screening in pre-reform and post-reform periods was approximately the same for women aged 21 to 64 years (−0.2, 95 % CI −1.4, 1.0). However, the ONES experienced a statistically significant decrease in the adjusted prevalence (−2.1, 95 % CI −3.0, −1.2; p <0.001; Fig. 2 and Table 3 ). As a result, the adjusted prevalence receiving a Papanicolaou test in Massachusetts was increased relative to the ONES (1.9, 95 % CI 0.5, 3.4; p= 0.01, respectively; Fig. 2 Table 3 ).
Colorectal Cancer Screening. In both Massachusetts and the ONES, the adjusted prevalence of colorectal cancer screening for adults aged 50 to 64 years increased statistically significantly from the pre-reform period to the post-reform period (10.0, 95 % CI 7.4, 12.5 and 6.2, 95 % CI 4.6, 7.9, respectively; p <0.001 for both; Fig. 2 ; Table 3 ). However, the adjusted change in colorectal cancer screening in Massachusetts increased more than that in the ONES (3.8, 95 % CI 0.7, 6.8; p=0.02; Fig. 2 ; Table 3 ).
Cholesterol Screening. In both Massachusetts and the ONES, the adjusted prevalence for having a cholesterol screening in the past 5 years (for men aged 35 to 64 years and women aged 45 to 64 years) was statistically significantly higher in post-reform than pre-reform (2.5, 95 % CI 1.3, 3.7 and 1.7, 95 % CI 0.8, 2.5, respectively; p <0.001 for both; Fig. 2 ; Table 3 ). The adjusted change in this screening was similar between Massachusetts and the ONES (0.8, 95 % CI −0.6, 2.3; Table 3 ).
Influenza Immunization. The adjusted prevalence of having an annual influenza immunization for both Massachusetts and ONES adults aged 50 to 64 years increased by approximately 10 percentage points from the pre-reform period to the postreform period (10.8, 95 % CI 9.1, 12.6; p <0.001 and 9.2, 95 % CI 8.1, 10.4, respectively; p <0.001 for both; Fig. 2 and Table 3 ). Thus, the adjusted change in influenza immunization was similar between Massachusetts and the ONES (1.6, 95 % CI −0.5, 3.7; Table 3 ).
DISCUSSION
Using a naturally occurring framework, we had several key findings. We found greater improvement in Massachusetts than in ONES in access to healthcare, including health insurance coverage, having a usual healthcare provider, having a routine checkup, and not having unmet healthcare needs due to cost. Of the CPS, Massachusetts appeared to have greater increases in colorectal cancer screening and not to have had a decline in cervical cancer screening as was observed in the ONES. To the best of our knowledge, this analysis is the first to examine the effects of health reform on use of CPS in Massachusetts in comparison with the ONES, though other researchers have examined its impact on use of preventive services within the state. 9, 12, 17 In general, our findings of changes over time within Massachusetts were similar to the findings in these previous studies.
The first hypothesis of a higher increase in health insurance coverage between pre-reform and post-reform in Massachusetts as compared to the ONES was supported. The second hypothesis that, in a 4 year post-health reform period, there would be a greater increase in the proportions of working-aged Massachusetts adults with increased use of CPS than in the ONES is somewhat nuanced. On the surface, some of the findings indicate little or no significant difference-in-differences between MA and ONES, and between pre-reform and post-reform periods. This may be an artifact of already high prevalence of breast and cervical cancer and cardiovascular screenings, leaving little room for improvement in absolute terms. Despite strong evidence of its effectiveness, colorectal cancer screening prevalence 33 continues to lag behind that of other screening-amenable cancers (i.e., breast and cervical) 34, 35 but now appears to show a secular improvement in both MA and ONES, with relatively higher improvement in MA.
These findings may indicate that of the increased proportions of newly insured individuals in Massachusetts, approximately 74 % were able to access primary care services to obtain a routine checkup compared to approximately 45 % in the ONES, and, hence may have increased use of CPS in Massachusetts (adjusted: ∼75 % vs. ∼−40 %, respectively). Nevertheless, given that the improvements in use of services were small relative to the changes in the ONES and that CPS are underutilized even in insured populations, 36, 37 improving more than access to care may be needed to improve use of these services. Stakeholders may need to take additional steps to implement proven strategies to increase use of CPS. 36 Research has demonstrated that a number of health system-based and community-based interventions can be effective in increasing use of CPS. 38 Such interventions include helping new patients find a doctor (especially one with whom there can be reciprocal communications), 9, 13, 16 and using patient tracking systems (e.g., patient and provider reminders about the need for and timing of CPS). 36, 38 Various communications and education strategies for the public also have been found to increase service use. For example, Colorado formed a prevention council, to ensure stakeholders would reach consensus on the minimum health standards of recommendations for CPS, with the goal of establishing clarity on the recommended CPS for healthcare providers and consumers alike. 39 .
The impact of health reform for other states on the use of preventive services is uncertain. Although it seems logical that, as a greater proportion of the population obtains insurance coverage, access to services would improve and that use of CPS would increase, state experiences may vary substantially due to differences in coverage, access, and use of such services before health reform. Even with national legislation, states and communities, health insurers, and care providers are largely responsible for implementation of the reform in terms of how Medicaid systems are changed, how health insurance develops, and what provisions are instituted for cost-sharing and subsidies. 36 Furthermore, the social, cultural, and political norms of each state and their human and financial resources may temper or intensify improvement in CPS use. 7, [40] [41] [42] This study has limitations. First, the BRFSS has suffered from declines in response rate largely due to the increased prevalence of cell phone only households, changes in telecommunication technology, and telemarketing. The use of sampling weights, however, aids in the correction of nonresponse bias, and research suggests that nonresponse biases in random-digit-dial (RDD) telephone surveys, such as the BRFSS, are most likely modest. 43, 44 In addition, prior to 2011, only adults with landline telephones were in the BRFSS sampling frame. Thus, these results may not be representative of cell-phone-only households, those without telephones, or institutionalized populations; and, might result in either overestimates or underestimates. Second, the study relied on self-reported data, which may be subject to recall and social desirability biases; however, biases are likely to be consistent over the study time period. Nevertheless, these biases may limit our ability to associate any changes in CPS use solely with health reform. Third, many of the USPSTF-recommended CPS were not assessed because they are not part of the BRFSS. Thus, the impact of health reform in Massachusetts on these unexamined CPS could not be ascertained. Finally, while five neighboring New England states were used as a comparison group to control for underlying secular trends in healthcare access and CPS use, and adjusted analysis was conducted for factors known to influence access and use of CPS, residual confounding may remain.
This study also has analytic strengths. BRFSS data have been consistently and uniformly collected by trained telephone interviewers since 1984. Also, the RDD telephone survey approach used by the BRFSS is a cost effective and efficient way to collect self-reported data at a population-level. 44 The availability of these state-level data permitted an examination of healthcare access and five CPS using a DiD framework. BRFSS could provide data for similar health reform analyses in the future, as well as to examine changes in healthcare access and use of CPS over time at state-level.
CONCLUSION
Study findings suggest that within 4 years, providing health insurance coverage increased use of appropriate cervical and colorectal cancer screening in Massachusetts compared with other New England States, whereas, breast cancer and cholesterol screenings and influenza immunization did not improve more in Massachusetts than in the ONES. However, the effects of health reform on use of other clinical preventive services may be delayed or be uncertain in other states.
